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Our forests are treasures of infinite value. As such, we all need to steward them to ensure
they continue to provide the full array of ecological, economic, and social benefits for
generations to come.

The plan you are about to examine is the result of over four years of forest assessment
and planning. The plan identifies over 50 issues facing forests and forestry in Wisconsin
and provides a framework to address those issues. I commend the public for the desire
throughout the planning process to keep the list of issues addressed by the plan as
inclusive as possible. Understandably, this breadth of issues has created a significant chal-
lenge for everyone involved in the planning process. Despite our best efforts to concisely
describe the large number of complex and often controversial issues, we understand the
amount of material is substantial.

In order to keep the plan manageable and easy to use, we have tried to keep discussion
of the trends and issues brief. In addition, we have developed a web-based system to
provide easy navigation and continuous updating as information becomes available.
www.dnr.wi.gov/org/land/forestry/look/assessment/

The November 2004 Governor’s Conference on Forestry marks the initial step in an on-
going process to refine and develop an implementation plan for the issues identified
herein. Our long-term success depends on our collective ability to actively engage in steps
to tackle the challenges described. I am confident in our ability to work together to make
strides that will ensure a sustainable future for the forests of Wisconsin and the millions
of people who both value and rely on them.

I greatly appreciate your interest and passion for forestry in Wisconsin and your will-
ingness to work collaboratively to shape the future of Wisconsin’s magnificent forest
resources. Our challenge is not a small one, however, the rewards of our efforts will be
reaped for generations to come.

fu MF/

Paul DeLong
Chief State Forester
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INTRODUCTION

Wisconsin's forests cover 16 million acres, or 46% of the state’s land
area. While the public sector and the forest industry own significant
forest acreage, most of the state’s forestland (57%), is owned by
private non-industrial landowners. Thirty percent of the state’s forests
are owned by the public sector, with federal holdings accounting for
10%, state holdings 5%, and county governments, municipalities, and
school districts totaling 15%. Accounting for the balance of the forest
resource, Wisconsin's tribes own 2% of the state’s forests, corpora-
tions own 4%, and the forest industry owns 7%.

Wisconsin's forests are important to many people because they
have the unique ability to meet many different needs at once. The
production and use of forest products provide products we all use
daily, as well as generates employment and support the economic well
being of rural and urban communities alike. Public and private forest-
lands provide opportunities for recreation such as hiking and hunting,
as well as the opportunity to simply sit and enjoy the quiet beauty of
a forest. Furthermore, our forests clean our air and water, provide
habitat for a wide range of plant and animal species, and provide a
setting in which we live, work and play.

Virtually all outdoor pursuits—from birdwatching to snowmo-
biling—have increased in popularity in the last decade. Forest
recreation inputs millions of dollars into Wisconsin’s economy every
day. While the increasing interest in outdoor activities and recre-
ating in forests is a positive turn of events, it brings with it a complex
set of new forest management challenges. Continuing growth in the
popularity of trail-based activities, for example, has heightened
tension between user groups, particularly between motorized and
non-motorized recreationists. Many visitors also find harvested timber
units unsightly, and negative attitudes toward the immediate effects
of timber harvesting in some cases can make active forest manage-
ment difficult to undertake. An increased commitment to outreach,
community dialogue, and planning will be needed to inform the public
about the importance of sustainable forest management, involve the
public in decision-making, and manage conflicts between user groups.

The enduring productivity of Wisconsin’s forests has long been
essential to the stability and growth of our state’s economy. The
forest products sector composes approximately 6% of Wisconsin's
economy, fueling over 1,800 companies and employing nearly 100,000
people. Wisconsin is first in the nation in paper production and in
the value of our forest industry shipments. Over the years, we have
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learned the important lesson that the sustainable management of
forests is integral to the health of our state’s economy.

In addition, many wildlife species find a seasonal or year-round
home in forests. Wisconsin's forests are home to over 650 vertebrate
species and 1,800 native vascular plant species. Some of these wildlife
species are popular game species, such as whitetail deer, ruffed
grouse and wild turkey, which depend on active forest management
for the maintenance of suitable habitat. Non-game wildlife species
such as herptiles, which include salamanders and frogs, depend on
breeding habitat in ephemeral pools that form on the forest floor.
Likewise, songbirds nest in forested habitats, from fallen snags to
high up in the canopy. While some wildlife and plant species thrive on
disturbed habitats, other species require large blocks of forest.
Through careful inventory, planning and management, sustainable
forestry can help create and protect habitats for a wide range of
these species.

Invasive exotic species are a growing problem in Wisconsin's
forests. Introduced from outside the ecosystem, invasive exotic
species can overwhelm a forest stand when there is no naturally
occurring predator or competition. Diseases and insects that damage
or kill trees (such as dutch elm disease and gypsy moth), as well as
plants that competitively take over the forest understory (such as
garlic mustard and mutiflora rose), present significant threats to
forest resources and the ecological, economic and social benefits
they provide.

As Wisconsin's human population continues to increase and more
people choose to live in wooded areas, the large blocks of continuous
forest that historically characterized the state are being increasingly
fragmented. In addition, the area referred to as the “wildland urban
interface” — where human dwellings and wildland meet — has
grown significantly in recent years. One of the most challenging
issues in the wildland urban interface is how to protect human life and
property from wildfires. Approximately 1,500 fires burn nearly 5,000
acres in the state annually, and humans cause over 98% of these
fires. If the current trend of more people building structures in the wild-
land urbaninterface continues, forest fire protection and sustainable
management techniques that reduce the risk of forest fires will
continue to become increasingly important.

Fragmentation presents other problems, as well. Wildlife species
that need large blocks of forest may not be ahle to maintain viable
populations in anincreasingly fragmented landscape. Water quality
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can also suffer when forests are replaced by lawns or impervious
surfaces. When roads and vehicles replace trees, air quality is also
affected. Activities such as these permanently fragment forests,
taking land out of forest and replacing it with other land uses.

Forests are also fundamental to the quality of the places in which
we live. Qur urban forest does more than just beautify parks and
frontyards. Atree canopy softens the blow of a downpour, allowing
rain to soak more slowly into the ground, reducing flooding and sedi-
mentation into our rivers and lakes. Trees provide shade in the summer
and insulation in the winter, reducing our energy consumption. Urban
forest, like all forests, make a tremendous economic, ecological, and
aesthetic contribution to our communities.

Wisconsin’'s Forests in the Future:
Sustainable Forestry

The needs and values preserved through sustainability can be
divided into three categories: ecological, economic, and social.
Together, these categories have come to be referred to as the three
pillars of sustainability. People rely on forests for their livelihoods,
recreation, spiritual renewal, a vast array of forest products, and
other essential functions. To ensure that our children and grandchil-
dren are able to experience forests that are as healthy, useful, and
abundant as they are today, it is imperative that we work together to
ensure our forests are managed sustainably across the landscape.

From its inception, the statewide forest planning process has been
driven by a strong commitment to sustainable forestry. While individual
definitions of sustainability differ slightly in their details, there is
generally broad-based support that sustainable forestry focuses on
meeting the needs of current generations, while protecting the ability
of future generations to meet their own needs. This definition,
combined with the following principles or goals for sustainable
forestry, has guided us in the planning process.
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GOALS FOR WISCONSIN’S FORESTS

Sustainable forestry aims to ensure healthy and protected forests, a thriving and diverse forest ecosystem, a productive and stable forest
products economy, a strong and broadly-shared conservation and stewardship ethic, and a forest resource that provides a wide variety of
recreational opportunities. Through the Wisconsin Statewide Forest Plan, we wish to ensure that:
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Forests are healthy and protected.

Wisconsin’s forest ecosystems provide a multitude of ecological
benefits, including habitat for species, water quality protection,
carbon sequestration, and moderation of temperature extremes in
cities. To ensure the provision of these functions and their many other
values, forests are protected from wildfire, insects and disease,
including invasive exotic species. Threats to human safety and prop-
erty near fire-prone forests are minimized through preventative
measures and forest fire suppression capabilities.

Forests provide a diverse range of native
plant and animal species and their habi-
tats.

Wisconsin’s forests contain healthy, viable populations of forest-
dependent species. Forest community types representing a range of
successional stages are maintained to ensure the availability of
diverse habitats for species.

Forests are productive, providing raw
material for consumers and economic
stability for local communities.

Wisconsin's forests are kept well stocked with merchantable timber
to provide an adequate supply of forest products for Wisconsin
consumers. Sustainable forestry practices on both private and public
lands maximize residual stand quality and promote abundant regen-
eration of a range of species. Sound forest management supplies
local mills and manufacturers with a range of species for fabrication
of diverse wood products. Forest products provide income to
landowners and a reliable, enduring source of employment for local
communities.
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Forests are conserved and managed
with sound stewardship practices.

Forest management is practiced on both public and private lands
to ensure the forestland base and associated ecological, social, and
economic benefits are maintained for current and future genera-
tions. Forest management practices are guided by the most current
science and are applied based on the desire to maintain the full range
of forest ecosystem values, including habitat for diverse species,
clean water, air and soil, recreational opportunities for all user groups,
and scenic beauty. The direct and indirect benefits of forests depend
on a stable forest land base.

Forests provide multiple
recreational opportunities.

Wisconsin's forests provide opportunities for diverse forms of
recreation. These opportunities are expanded, subject to the limita-
tions imposed by available land and fragile habitats, in response to
increasing demand. Conflicts between user groups are managed
through community planning.

IWISCONSIN'S STATEWIDE FOREST PLAN @
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OVERVIEW OF THE
STATEWIDE FOREST PLAN

STATEWIDE FOREST
PLANNING PROCESS

This statewide forest planning effort began with the November
2000 publication of Wisconsin Forests at the Millennium: An
Assessment. The assessment represents the most comprehensive
review of the state of the forests in Wisconsin’s nearly 100-year
history of forest planning. The plan aims to extensively involve many
publics and partners interested in and affected by the ecological,
economic, and social benefits of Wisconsin's forests.

The Statewide Forest Plan before you articulates a common vision
for Wisconsin's forest resources, presenting an issue-based frame-
work for achieving that vision through the use of goals and objectives.
The framework will help to develop a future action plan. Actions can
be used for inventory and monitoring, planning and assessment,
research and technology, education and public involvement, and
policy and management. When used together, these future actions can
be effective methods for helping to meet the objectives.

Most importantly, the plan represents a call to all partners and
publics interested in working together to address the current and
future challenges facing Wisconsin's forests and to catalyze concerted
action. When used in combination with the forest assessment report,
the plan can help to alert managers, landowners, policymakers, and
citizens about the trends and issues that forests and forestry will
face over the years.

The development of the Statewide Forest Plan has been guided
by a commitment to the sustainable management of all of Wisconsin's
forests. This plan can provide a framework for cooperative attempts
to achieve sustainability by clarifying shared goals and objectives of
all stakeholders, and using these goals and objectives to craft
concrete actions. The implementation of the plan is the responsi-
bility of all stakeholders, and active involvement and cooperation
will be necessary if its ambitious goals are to be accomplished.
Integrating the ecological, social, and economic aspects of
Wisconsin’s forests is critical to ensure the protection and sustain-
able management of our forests.

The future of Wisconsin's forests will require a shared responsibility.
Sustainable forestry will be achieved through cooperative planning
and concerted action by all stakeholders, including private non-indus-
trial landowners, the forest products industry, environmental and
conservation groups, tribes, recreation groups, universities, and non-
government and government agencies at all levels. Effective,
collaborative partnerships will be critical to the development of the
actions and tools needed to ensure that Wisconsin's forests provide
the ecological, economic, and social amenities for use today, as well
as those who follow after us.
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The Wisconsin Statewide Forest Plan updates the two previous
Wisconsin statewide forest plans, the first of which was published
in 1983 and the second in 1990. Previous plans inaugurated a tradi-
tion of leadership and of careful management of Wisconsin's forest
resources by public, industrial, and individual forestland owners.
The plan process was coordinated during a three-year period by
the Wisconsin Department of Natural Resources’ Division of Forestry
in collaboration with local, state, and federal agencies, other private
and public sector partners, as well as numerous individual citizens.
Collaborative work with publics and partners has been based on the
belief that those interested in and affected by forests in Wisconsin
are important to the development of the plan. Following is an overview
of the planning process, beginning with the forest assessment in
2000 and the anticipated future process for implementing the
Statewide Forest Plan.

1. Forest Assessment

Wisconsin Forests at the Millennium: An Assessment provides an
assessment of the status of Wisconsin’s forest resources from
ecological, economic, and social perspectives. The information
included in and developed by the report represents the foundation
upon which the statewide forest planning process was
constructed. Beyond documenting the initial data collection and
analysis stage of the forest planning process, Wisconsin Forests
at the Millennium identified trends and issues that would likely
need to be addressed to support sustainable forestry in Wisconsin
in the future.

2. ldentifying and Prioritizing Trends
and Issues That Forests and Forestry
Will Face
As a second step towards developing the statewide forest plan,
input from citizens, businesses, government agencies and non-
governmental organizations identified and prioritized the most
important trends and issues Wisconsin’s forests and forestry will
likely face over the next decades. Public review confirmed the
importance of the trends and issues described in the assessment
report and identified an additional ten trends and issues. The
statewide forest plan ultimately describes fifty-two trends and
issues. Over 2000 individuals and organizations participated in
this stage.

3. Developing Options to Address

Each Trend and Issue

Following the identification of trends and issues, preferred options
for addressing the trends and issues were developed through the
Developing Options survey. In the survey, participants were asked
to respond to a series of options designed to address each of the
trends and issues. Based on the survey, the ecological, economic
and social implications were further developed for each trend
and issue. Over 800 individuals and organizations participated in
this stage.
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4. Developing Objectives and Actions

to Address Each Trend and Issue

An objective was developed for each trend and issue to provide
a benchmark for future efforts. The objectives are specific to the
trends and issues, yet broad enough to capture the variety of
interdisciplinary actions needed to meet the objective. The objec-
tives were drawn from the preferred options identified through the
Developing Options survey. Respondents provided comment on
these objectives and also provided their opinions on possible
actions to address the objectives and which kind of organiza-
tions (government agencies, NGO's, industry, university, etc.)
should address the proposed action. Over 200 individuals and
organizations participated in this stage.

@

Statewide Forest Plan

The planincludes a common vision for Wisconsin's forests based
on five goals and ten principles for statewide sustainable forestry,
a description of fifty-two trends and issues, and objectives to
address each trend and issue. Each trend and issue write-up
contains a summary discussion of the relevant ecological,
economic, and social implications, explores relationships among
them, and provides a strategic objective. The final plan, published
electronically, also includes the possible actions submitted during
the final stage of comments. While not fully vetted by public review,
these possible actions are included in the electronically published
version of the plan to provide this information as a springboard for
action in the development of the implementation plan. The opinion
about who should implement the actions also shows the breadth,
depth, diversity, and scale of public and private efforts across the
mosaic of forest types and various ownerships, interests, and
geographical settings. The plan also describes frameworks to
measure forest sustainability using commonly accepted sets of
criteria and indicators.

STATEWIDE FOREST PLAN PUBLISHED ON-LINE
Throughout the three-year planning process, there was a healthy,
ongoing tension about how to organize the trends and issues. When
they were organized by the common themes of the ecological, social,
and economic pillars of sustainability, participants in the planning
process often became preoccupied with critiquing whether a given
trend or issue was in the right category, or that it should be in more
than one category. When asked to link the trends and issues with
one or more of the goals of the plan, a core group of forestry leaders
provided a wide range of responses. When, for the final phase of
review, the trends and issues discussions were simply listed without
any organizational framework, feedback was resounding that the
write-ups must be grouped in some way to facilitate navigation
through the voluminous information. From these experiences, it
became evident that different people organize this type of information
in different ways, and that to commit to any one organizing principle
is to limit the usefulness of the information for those who would
organize it in a different way. A promising approach is to publish the
plan on-line (electronically) to allow all users to organize information
in the way that is most meaningful to them, with each trend and issue
(and associated objective) linked to multiple goals of the plan, so
thattrends and issues can be grouped by goals of interest. The docu-
ment may also be searched by key word, allowing a user to group all
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trends/issues involving, for example, “urban forestry,” “fire,” “aspen,”
or “invasive species.” Through this approach, the information in the
plan becomes more accessible to more users.

Further, electronic publishing allows the plan to be a dynamic
and living document. While periodic updates to the assessment,
planning, and implementation plans for sustainahle forestry are
long-standing traditions, using electronic documents creates
the potential for a more dynamic approach, in which emerging
trends and issues can be incorporated into assessment, planning,
and action in a more timely way. The plan and associated infor-
mation can be found on the Wisconsin DNR Forestry Web site
www.dnr.wi.gov/org/land/forestry/look/assessment/

NEXT STEPS

The Statewide Forest Plan provides a unified vision and frame-
work of common goals and objectives to move toward a desired
future condition of sustainable forestry in the state. The plan also
includes possible actions, or strategies, suggested by publics and part-
ners, to achieve the objectives and begin implementation of the plan.
The continued involvement of the public will be important as we move
into this crucial implementation phase. Our success will depend on the
ability to bring together those who are in a position to identify and
implement actions in order to gather information, share existing
strategies, and identify new strategies for pursuing each objective
while considering ecological, economic, and social implications.

Develop and Pursue Actions
to Accomplish Each Objective

Actions are current and future initiatives to help meet each of the
objectives. Possible actions, which were identified by reviewers
during the final phase of plan review, are provided in the electronic
version of the plan, as examples to assist in the future development
of an action plan. If forest resources are to be sustained, actions
must be identified, developed, and implemented. These actions can
and should be worked on by those interested and affected by the
issues.

Action Tools

A combination of traditional and innovative tools such as policy and
management, research and monitoring, assessment and planning,
and education and outreach, will be needed to assistin the implemen-
tation of the Statewide Forest Plan. The success of the plan up to this
point has been dependent upon the input and investment of individ-
uals and groups from across Wisconsin who have an interest in the
future of our forests and forest resources. The implementation of the
plan, as well as the development of the tools will provide shared
benefits to all current and future Wisconsinites.

November 2004 Governor's
Conference on Forestry

In November of 2004, a Governor’'s Conference on Forestry will
bring together citizens, businesses, interest groups, and agencies
to identify actions and action tools that can help meet the fifty-two
objectives outlined in the plan. The conference will serve as a forum
for jointly developing actions with those who have an interest and can
influence the future of forestry in Wisconsin, including local, state and
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federal agencies, Native American tribes, universities, professional
associations, conservation groups, forest-based industries, environ-
mental groups, and forest landowners. Sustainability is a common goal
for many public and private interests, and collective efforts such as
this conference will be needed to mobilize the skills, capacity, and
resources to achieve sustainable forestry.

To bring the fifty-two trends and issues identified in the Statewide
Forest Plan into a conceptual framework that would facilitate bringing
interested groups of leaders together at the conference, seven themes
were described, which collectively include most of the trends and
issues from the plan. Key individuals and organizations will champion
the development of actions needed to address the trends and issues
associated with each of the seven themes.

CONFERENCE THEMES:

¢ Conserving Wisconsin’s Biological Diversity

¢ Minimizing the threat of invasive species to Wisconsin’s Forests

e Enhancing Assistance to Wisconsin's Private Forest Landowners

¢ Managing the Impacts of Changes in Wisconsin's Land Use and
Forest Ownership

e Maintaining Wisconsin's Forest Based Economy Enhancing
Wisconsin’s Urban Forests Minimizing

¢ Recreational Use Conflicts in Wisconsin's Forests

MEASURING FOREST
SUSTAINABILITY: CRITERIA
AND INDICATORS

Are Wisconsin's forests sustainable? Since the Wisconsin
Statewide Forest Plan is guided by the premise that a balance of the
social, economic, and ecological values of forests is essential to the
state and its citizens, the answer to this question is fundamental to
measuring the success of the plan.

A number of methods have been developed to measure forest
sustainability. Most notable is the framework of Criteria and Indicators
for Forest Sustainability developed as part of the Montreal Process.
In 1993, representatives from twelve countries—including the United
States—ijoined together in Montreal, Canada, to discuss how sustain-
able forestry might be defined and measured in terms of outcomes. The
product of that meeting is referred to as the Montreal Process, a
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framework of Criteria and Indicators for tracking progress in forest
sustainability.

The Criteria and Indicators for Forest Sustainability are organized
around 7 overarching criterion by which sustainable forestry is meas-
ured (see Appendix):

1. Conservation of Biological Diversity

2. Maintenance of Productive Capacity of Forest Ecosystems

3. Maintenance of Forest Ecosystem Health and Vitality

4. Conservation of Soil and Water Resources

5. Maintenance of Forest Contribution to Global Carbon Cycles

6. Maintenance and Enhancement of Long Term Multiple

Socioeconomic Benefits to Meet the Needs of Society
7.Legal, Institutional and Economic Framework for Forest
Conservation and Sustainable Management.

Within each criterion, several indicators to address the particular
criterion are identified. Often multiple variables, or metrics, can be
used to evaluate each indicator. Progress in sustainability is deter-
mined by evaluating the sum of the indicators for each criterion.

Criteria and Indicators are included in this plan as an example of one
tool to measure forest sustainability. Other organizations and forest
certification systems have adapted the Criteria and Indicators to
their particular needs. The 2000 Wisconsin Forest Assessment does
not use Criteria and Indicators directly, but does mention the poten-
tial use for future assessments. The Criteria and Indicators may
similarly serve us as a useful resource as we begin developing strate-
gies for implementing the plan and ensuring long-term forest
sustainability in Wisconsin. The Montreal Process Criteria and
Indicators as described in the appendix and the on-line technical
resources provide a cross-walk between the indicators and the trends
and issues.
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VISION FOR THE PLAN

To work in partnership to protect and sustainably manage Wisconsin’s public and private forest lands

and to ensure the ecological, economic, and social benefits of forests for the citizens of Wisconsin now

and into the future.

PRINCIPLES FOR THE PLAN

The following principles, combined with the goals for Wisconsin's
forests identified earlier have guided the development of the Statewide
Forest Plan.

1. Forests Contribute to Quality of Life: Wisconsin’s forests play a
significant role in providing for Wisconsin’s quality of life including
clean air, clean water, biological diversity, employment opportu-
nities, recreational opportunities, environmental education, public
health and safety, and beautiful natural surroundings.

2. Forests are Sustainable: Forests should be managed so that current
environmental, economic, and social needs are met, while
retaining the capacity for these needs to be met in future gener-
ations.

3. Forests Support a Healthy Rural and Urban Wisconsin: A healthy
rural and urban Wisconsin relies on sustainable forests, and is vital
to the quality of life enjoyed by all Wisconsinites.

4. Forests are Dynamic in Nature: Wisconsin's forests are diverse,
dynamic, and resilient ecosystems. A broad range of forest condi-
tions exist naturally and continually change. A variety of forest
values, in balanced proportion, are mutually compatible over
time.

5. Forests Should be Managed: Wisconsin’s forests should be
managed to keep forests healthy, to preserve native plant and
animal species, and to produce the products and benefits that
people value. Management can and should include setting aside
from active management some lands to serve as ecological bench-
marks or to serve other societal purposes.

6. Forests Should be Adaptively Managed: Forest management should
be adjusted based on new information and changing values.
Policies, programs, and management techniques should be regu-
larly evaluated and appropriately adjusted based upon ongoing
monitoring, assessment, research, and technology development.
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1. Forests Exist in a Global Context: Wisconsin's forests are important
to the global environment, society, and economy. Citizens should
consider from which forests lumber and other forest products
originate and how those forests are managed when making
purchasing decisions.

8. Forests are Owned by a Variety of Landowners Playing Different
Roles: Different land ownerships play different roles in meeting the
range of ecological, economic, and social needs associated with
the forested landscape.

9. Forest Sustainability is the Shared Responsibility of Landowners
and the Public: No single entity can be responsible for managing
all of Wisconsin's forests. Forest sustainability and intelligent
consumption depend on organizations, individual forest
landowners, and the public.

10. Forest Sustainability Needs Informed Public Participation: Broad-
based, informed public participation and consensus-based
decision-making, whenever possible, will best support sustainable
forestry in Wisconsin.
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TRENDS AND ISSUES WISCONSIN’S FOREST FACE

Wisconsin's forests are ecological, economic, and social treasures. Given that every one of Wisconsin's
more than five million residents, and countless visitors, are touched by and depend on the forests of the
state it is important to familiarize ourselves with the trends and issues facing our forests and understand
the ecological, economic, and social implications to long-term sustainability. This summary of trends and
issues has and will help to identify successes and concerns. The trends and issues provide the frame-
work to meet the current and future
ecological, economic, and social

needs of Wisconsin's forests.
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WISCONSIN'S FORESTS ARE AGING AND FOREST SUCCESSION IS

OCCURRING.

Objective: Promote continuation of a landscape mix of forests that represent
a full array of forest types, age classes and successional stage.

DESCRIPTION

Wisconsin's forests are aging. Most of the state’s forestland is a
result of regeneration or planting in the early to mid-1900s. Mid-to
late-succession maple-basswood forests are replacing the early
succession aspen-hirch and oak forests of the mid-twentieth century.
The forest inventory of 1996 was the first Wisconsin inventory to show
more maple-basswood acres than aspen-hirch. Aging forests, and
associated species composition, structure and function changes,
affect economic and recreational opportunities as well as biodiversity.

Ecological Implications

In general, late successional species and cover types are becoming
more abundant and early successional ones less abundant. If these
successional trends continue, forest types that could increase in
abundance on dry sites are soft maple, oak-hickory, and white pine;
on mesic sites predominantly maple-basswood; and on wetter sites
elm-ash-soft maple, fir-spruce, and black spruce. Forest types that
could become less abundant are jack pine, natural red pine, aspen,
white birch, and on mesic sites, oak-hickory. On the mesic sites,
sugar maple could significantly dominate, and thereby reduce the
abundance of many other species for a generation or more. Although,
on the average, Wisconsin’s forests are aging, different cover types
show different trends. For example, the aspen cover type is actually
younger due to the large acreage that recently matured and was
harvested and regenerated; whereas the maple-basswood cover
type is aging due to longer species lifespans and applied management
regimes. As forests age; the development of other structural charac-
teristics, such asincreased coarse woody debris and large snags, will
depend on managementtechniques applied. Forest aging and succes-
sion are not interdependent. Forests may age without advancing
successionally, or may advance successionally while actually
becoming younger. Management will determine the successional
path of an aging forest. In an aging forest, wildlife species abun-
dance and diversity can be expected to change, with some species
becoming more abundant, and some species potentially decreasing
in abundance- although other landscape factors will significantly
impact relative abundances.
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Economic Implications: For most species, forest growth continues
to exceed removals. Tree size is also increasing. Consequently, timber
volume, and particularly sawtimber volume, is increasing. Larger
trees and a different mix of species could require a shiftin harvesting
and processing technologies and products. Generally, larger, older
forests are considered more aesthetically pleasing. This could result
in an increase in some forest recreational activities. Conversely, if
forest aging causes some wildlife species to become less abundant,
hunting and other recreational activities associated with these species
may decrease.

Social Implications

As forests continue to develop, those social benefits associated with
forest products and recreation may improve. Opportunities for uneven-
aged selection management will improve as later successional
species become more common. ltis likely that there will continue to
be conflict about the value and supply of forest resources due to
differences in the ways in which individuals value forests.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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FORESTLAND IS INCREASING.

OBJECTIVE: Encourage additional increases in forestland where appropriate
as determined by ecological, economic, and society’s needs and values.

DESCRIPTION

Between 1983 and 1996, Wisconsin’s forestland increased by 640,000
acres. The trend towards increasing forestland began in the 1960s and
is mostly the result of marginal agricultural land converting back to
forests.

Ecological Implications

An ecological benefit of the increase in forestland is the additional
habitat it provides for forest dwelling species. Different species utilize
openlands, and may be negatively affected by the conversion to
forest. The relative abundance and distribution of forest and openland,
in any combination will benefit some species and negatively affect
others. Openland habitat may be more appropriate in some parts of the
state, and forest in other parts, depending on habitat scarcity, species
needs, and suitability of the land area in question. Carbon sequestra-
tion is another benefit of the increase in forestland; reforestation is
thought to be a way to mitigate global warming associated with C02
buildup in the atmosphere.

Economic Implications

The increase in forested acreage between 1983 and 1996 represents
4% of currently forested lands. This rate of increase has been about
the same since the 1960's. If the trend continues, increases in forested
land could have a slight positive economic impact on forest-dependent
sectors (timber production and tourism) when the new forests reach
maturity.
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Social Implications

Social effects of the increase in forestland are difficult to quantify.
Forests are desirable to many people, and are one factor that draws
people to the North Woods for recreation, second home develop-
ment, or new primary homes. The additional forests may eventually
contribute slightly to quality of life. However, early in the process of
succession, old fields may detract from scenic quality and have a
slight negative impact on development.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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SOME TREE SPECIES ARE DECLINING.

OBJECTIVE: Encourage the maintenance of native tree species within forests
and the presence of forest types that are becoming uncommon.

DESCRIPTION

Some tree species have declined or effectively been removed from
Wisconsin’s forests. American elm and butternut have declined in
recent years. Dutch elm disease, butternut canker, and chestnut
blight have negatively affected these beautiful and valuable tree
species. Some individual trees show resistance to the various
diseases, but not enough to hope for recovery in the near future.
Jack pine and the jack pine forest type acreage are also decreasing.
Much of the acreage is being replaced with other pine or oak species.
The oak in particular reflects a later successional type due to a
management choice or lack of disturbance, primarily fire.

Ecological Implications

American elm, formerly a major component of bottomland forests,
isreduced or eliminated in certain areas. It has been replaced by silver
maple and black ash. The wetland forest biodiversity has been
reduced. Butternut, a valuable nut species and formerly a minor
component of northern and southern Wisconsin mesic forests, is
now missing from most stands. Over 90% of the residual butternuts are
infected with the butternut canker. Regeneration is occurring but
limited. Over 50% of seedlings are infected by the canker disease. Jack
pine is a colonizing species in dry sandy soils and a major component
of pine barrens are greatly reduced in area and volume in the sandy
areas of the central counties and the northwest.

Economic Implications

The supplies of elm and jack pine, both valuable (for lumber and
pulp) species, are limited. Butternut, a valuable species for wood-
carving and specialty-products is seldom available.
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Social Implications

American elm was one of the most popular shade trees in the
United States. It was an ideal shade tree in its ability to provide heavy
shade and to endure the many stresses in the urban environment.
Norway maple and green ash have commonly been used in the urban
landscape as replacements for American Elm.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/

ENSURING A SUSTAINABLE FUTURE



THERE IS LIMITED OAK REGENERATION IN SOUTHERN WISCONSIN.

OBJECTIVE: Encourage the maintenance of oak within forests and the oak

forest type.

DESCRIPTION

On a statewide basis, oak-hickory acreage increased slightly
between 1983 and 1996 (primarily on very sandy sites); however,
acreage decreased in southern Wisconsin. This trend is most likely
a result of aging, concentrated oak-hickory forests in southwestern
Wisconsin with continued heavy selective harvests, which increase
the rate of succession to elm-ash-soft maple and maple-basswood
types on more mesic sites. This, in conjunction with the difficulty in
regenerating the mid-tolerant northern red oak on good sites in south-
western Wisconsin and the resulting large decrease in
seedling-sapling acreage, provides support for a continued decreases
in oak-hickory acres and the red oak species in southern Wisconsin.

Ecological Implications

In southern Wisconsin, a landscape extensively impacted by fire
and characterized by a mix of prairies, savannas, oak forests, and
some mesic hardwood forests has shifted to one that lacks fire and
is characterized by development, agriculture, oak forests, and some
mesic hardwood forests. These oak forests are now converting,
through natural succession and partial harvesting of the oaks, to
mixed mid-tolerant and mesic tolerant hardwood forests where oak
is being reduced to the role of another mid-tolerant associate. In
many cases oak forests are converting to a mid-tolerant mix of oak,
black cherry, elms, hickories, red maple, and sometimes a dense
shrub layer. If natural seed sources are available, these are moving
towards sugar maple, basswood, and ash. However, as long-lived
and abundant as the oaks are, they will continue to be a part of this
landscape for a long time. Structural and functional characteristics
have already changed dramatically (and almost completely) since
Pre-Columbian times. Further changes can be expected as these
forests mature and succession proceeds. These changes in the forest
will influence biodiversity and wildlife richness and abundance, with
species specific changes responding to the abundance of preferred
habitat and food. However, in this landscape, land use, invasive exotic
species, fragmentation, and the availability of other habitats are also
important determinants of species richness and abundance.
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Economic Implications

Oak has higher value lumber than many of the species replacing it.
As oak representation diminishes, relative stand timber value can
be expected to decrease somewhat. Inefficient sawmills, and the
jobs they provide in the region, may go out of business faster with the
necessary conversion to other, lower value species. Over the longer
term, on mesic sites, uneven-aged management of tolerant hard-
woods can provide a viable and competitive alternative. The shift
away from oak is not expected to have significantimpacts on tourism.
Potential hunting opportunities could decrease due to a decrease in
mast production, but many other food sources are available in this
fragmented landscape.

Social Implications

Conversion of oak forests to more tolerant types will enable less
aggressive and visually dramatic harvest and regeneration tech-
niques. Oak is a popular species; its decreasing abundance may
cause concern for oak enthusiasts.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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INFORMATION ABOUT BIODIVERSITY IS SCARCE.

OBJECTIVE: Conserve, protect, and manage for biological diversity and
support continuing research on biological and ecosystem diversity.

DESCRIPTION

We are still exploring and learning about biodiversity and what it
means to human beings and to the forest. There are clearly holes in our
knowledge. For example: We do not have a good understanding of the
diversity of Wisconsin’s non-vascular plants, invertebrates, or herpitiles.

Genetic diversity within species or populations is something we are
just beginning to examine.

The relationship of forest composition and structure to ecosystem
function—a critical piece of the puzzle—is not well understood
beyond some basic knowledge of nutrient and energy cycles.

An understanding of the different scales at which biodiversity is
important is also just emerging.

The positive and negative impacts of forest succession on species
diversity are not well known.

The role of reserves, buffers, and corridors need further study to
clarify the relationship with conserving biodiversity.

The importance of coarse woody debris within forest is a stand
attribute that can be managed for; however, guidelines need to be
developed for various forest types and sites.

Monitoring management activities and developing feedback mech-
anisms need to be refined in order to understand forest changes and
subsequent adaptive management.

Ecological Implications

Wisconsin's biological diversity is a very complex issue. Itinvolves
thousands of species, their habitats, and their interactions with each
other and the environment, including humans. Assessments of biolog-
ical diversity have been conducted at global, national, and statewide
scales, and hundreds of books have been written. Still, we lack
detailed information, particularly about less-common species and
their ecological relationships at a scale suitable for evaluating
management alternatives.

There are many ways of measuring biological diversity, and conclu-
sions about ecological implications depend on the measurement and
the spatial and temporal scale. Biological diversity (as measured by
the number of different species present) can be increased at a local
scale by adding generalist species, but this can negatively affect
other species and reduce overall biodiversity in the region. Not all
species are equally important in planning for biological diversity. At
issue is which species are present, rather than how many.

Biological diversity at a broad scale, such as a continent, is consid-
ered beneficial because a large variety of species provide materials,
food, and medicines that people use. This vast web of species is also
involved in supporting ecosystem function. Some of their roles are
known, such as the function of insects in pollination. Sustainability
and forest productivity depend partly on some level of biological diver-
sity, but much remains to be learned about these relationships and
thresholds.
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Biological diversity has been reduced in the United States since Pre-
Columbian times. Of the 20,892 known vertebrate and vascular plant
species, 1% are presumed to be extinct, and another 31% are consid-
ered at risk (global conservation status ranks of vulnerable, imperiled,
or critically imperiled). In Wisconsin, there are four species presumed
or possibly extinct, and less than 3% of vertebrate and vascular plants
are considered at risk. Thus, we have relatively good opportunities to
conserve most of our native species.

Economic Implications

Biological diversity has direct economic value as a source of mate-
rials, food, and medicines. It also has indirect value in providing
ecosystem services - for example, bird species limit populations of
insect pests, and wetland plants filter pollutants and sediment from
aquatic systems. Income from forest-based tourism and recreation is
largely dependent on the vegetation and wildlife found in an area.
Sometimes, conserving certain aspects of biological diversity is part
of the reason for protecting land areas from the effects of humans.
Reserved areas can create economic impacts due to restrictions on
resource production or motorized forms of travel. Currently, 1.3 % of
forested lands in Wisconsin are in a reserved status. Gathering infor-
mation about biological diversity is expensive, requiring detailed
research, inventory, and monitoring.

Social Implications

Generally, people do not want species to become extinct. Some are
concerned about potential consequences, including the failure of
ecological systems to function properly. Others are worried that
future generations will lack materials, food, and medicines, or may
have a diminished quality of life. Still others have ethical and religious
beliefs about maintaining life on Earth.

Some people are not very concerned about the loss of hiological
diversity, reasoning that many species are of little importance to
humans, and that the Earth is so resilient that other species or ecolog-
ical functions will develop to compensate for those that are lost. They
may also feel that protection measures interfere with human resource
use and economic development, and are too expensive. The lack of
appropriate information about biological diversity can result in poor
land use decisions, incorrect assumptions by the public, and questions
about land use.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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ITISACHALLENGETO MAKE SCIENTIFIC INFORMATION RELEVANTTO

DECISION-MAKING.

OBJECTIVE: Develop tools and strategies for improving the communication
of forest science information to the public.

DESCRIPTION

Forests are complex. Describing even what we do know about
forests in ways that can be readily understood and used by people who
want to participate in planning for future forest management is an
increasing challenge for natural resources professionals. The good
news is that with tools such as Geographic Information Systems
(GIS), we can provide very useful visual aids to help people think
about multiple layers and scales of information.

Ecological Implications

Forest systems are typically complex and often not fully under-
stood. The information that exists about the ecology of forests has
traditionally been written by and for scientists and is not easy for
non-scientists to understand. Ecological information is often developed
only in the context of ecology and is usually not integrated with any
social or economic information.

Economic Implications

Wisconsin's forests support a major component of Wisconsin's
economy, through production, tourism, and employment. The paper
industry, the tourism industry, and secondary wood products industry
are all primary users of our forests and employers of our citizens. So
the forces of economic supply and demand play a powerful role in the
wants, needs, and values that many citizens have for forest resources.
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Social Implications

For the purposes of natural resources protection and manage-
ment, “social” information generally means information about what
people want, need, and value from the natural resources of their
neighborhood, state, and beyond. In recent years, citizens have
become much more informed and involved in decision-making about
Wisconsin's forests, and they want a meaningful opportunity to partic-
ipate. More than ever, public policy about protecting and managing
Wisconsin's forests must address the concept of multiple use, whereby
many different — and sometimes conflicting — wants, needs, and
values are acknowledged and provided for.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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THELIST OF THREATENED AND ENDANGERED SPECIES IS GROWING.

OBJECTIVE: Protect threatened and endangered species and support inven-
tory and research on biological and ecosystem diversity.

DESCRIPTION

Currently there are 33 threatened and 34 endangered Forest species
listed on either the Wisconsin or federal endangered and threatened
lists. These numbers are up from 1985, the time of the last assessment.
These latest listings are concentrated in the invertebrate and plant
categories. The increase in listed species is largely due to our
increasing knowledge about a wider variety of species and their
habitat needs.

Ecological Implications

In addition to the 33 threatened and 34 endangered species directly
associated with forests, there are many additional listed species
whose populations may be affected in part by forestry activities. In
Wisconsin, there are currently a total of 133 endangered and 106
threatened species, and many additional species of concern. Usually,
these species are not harmed by activities that use ecosystem-based
sustainable forestry practices. Several types of rarity can lead to
listing: some species are “specialists” that are naturally restricted to
uncommon habitats; some species are scarce within abundant habitat
because of life history factors; others are at the edge of their range.
Another category of species is listed because their populations have
declined to low levels, primarily due to habitat loss or degradation, or
for a few, exploitation (overhunting or overfishing) or persecution.
Species are occasionally delisted when additional inventory informa-
tion indicates that the species is more common than previously
believed, or when population trends are reversed and the species
becomes more common.

While most Wisconsin species are not monitored for population
trends, a number of bird species are known to have declined signif-
icantly since the 1960's, based on BBS (Breeding Bird Survey)
information. These include olive-sided flycatcher, eastern wood-
pewee, wood thrush, very, golden-winged warbler, and indigo bunting.
An additional group of birds has declined during the past decade.
These monitoring results provide support for the assertion that some
species are becoming increasingly rare.

The major ecological implications of increasing species rarity are
that extirpation or extinction becomes more likely, and that ecosystem
functions can be affected. Although extinction is a natural process,
current and projected rates of extinction worldwide are much greater
than what would be expected without effects of humans. And, while
past human-caused extinctions were largely due to exploitation,
future extinctions are expected due to continued loss, degradation,
and fragmentation of habitats. The loss of species could affect
ecosystem functions like pollination and nutrient cycling, although the
exact role of any given species is usually not known.
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Economic Implications

Some species have direct economic value as a source of materials,
food, and medicines. Although we would not ordinarily use rare
species in these ways, future generations may find them useful,
particularly for genetic material. Rare plants are sometimes propa-
gated for sale, and command a high price. Theft of wild plants and
animals is a problem because their value on the black marketis very
high. Some rare species may be valuable in providing ecosystem
services like pollination and nutrient cycling. Some tourism is based
on rare species, such as at the International Crane Foundation’s
center near Baraboo, where people visit to observe a variety of rare
cranes.

Protection and management of threatened and endangered species
can be very expensive in some instances, and may limit some uses of
resources.

Social Implications

Most people do not want species to become extinct. Some are
concerned about potential consequences, including the failure of
ecological systems to function properly. Others are worried that
future generations will lack materials, food, and medicines, or may
have a diminished quality of life. Still others have ethical and spiritual
beliefs about maintaining life on Earth.

Some people are not very concerned about potential losses of
species, reasoning that many of them are of little importance to
humans, and that the Earth is so resilient that other species or ecolog-
ical functions will develop to compensate for those that are lost. They
may also feel that protection measures interfere with human resource
use and economic development, and are too expensive.

Forest systems are typically complex and often not fully under-
stood. The information that exists about the ecology of forests has
traditionally been written by and for scientists and is not easy for
non-scientists to understand. Ecological information is often developed
only in the context of ecology and is usually not integrated with any
social or economic information.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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INVASIVE EXOTIC SPECIES ARE AN INCREASING THREAT.

OBJECTIVE: Work to minimize invasive species introductions and mitigate
the impact of those introduced on all forestlands.

DESCRIPTION

Human activities—trade, travel, landscaping, gardening, and recre-
ation—have resulted in many species not native to Wisconsin being
introduced to the state. Some of these new species are very invasive
and may cause problems in native ecosystems. Invasive exotic species
often have few if any competitors or predators, making it easy for them
to take over an ecosystem, significantly altering the structure and
diversity of the system. The gypsy moth, Asian long-horned beetle,
Dutch elm disease, garlic mustard, and Japanese honeysuckle are
some of the exotic species that have invaded, are invading, or pose
a future threat to Wisconsin’s forests. Urban forests may become a
focal pointin a conflict between the traditional horticultural industry
and ecological preservationists. Control measures for non-native
species are often particularly controversial in developed areas.

Ecological Implications

The loss or reduction of native trees, shrubs and herbaceous plants
due to invasive exotics has a cascading effect on the fauna that
depend on them. For example, gypsy moth defoliation reduces the oak
acorn crop for several subsequent years; consequently, natural repro-
ductionisreduced and many animals that depend on acorns for food
will be potentially reduced or lost to the ecosystem. The loss of shrubs
and herbaceous plant species causes a reduction or loss of many
insects, birds, rodents and the predators that feed on them. Invasive
exotics will invade natural remnants in urban areas, crowding out the
native plant species and often the wildlife that feed on the native
plants. This reduction in biodiversity will set up the ecosystem for
further devastation by individual pests, pathogens or abiotic condi-
tions, and may result in potentially serious unknown and unpredictable
effects on the balance of the ecosystem such as outhreaks of pest
species. Conversely, exotic plant species play an important part in
maintaining biodiversity in the highly disturbed urban ecosystem
where native species are often not adapted to the harsh conditions
of streets and landscaped yards.

Economic Implications

Elm and butternut are no longer available as a raw product for the
timber industry. Oak species are present at reduced levels following
gypsy moth outbreaks. The loss of oak shade trees reduces residen-
tial property values. Commercial camping industry loses income
during gypsy moth outbreaks. The potential impact of white pine
blister rust has discouraged land managers from planting this species
thus reducing its availability as a source of wood products. Millions
of dollars are spent annually by government and private sector to
control gypsy moth, garlic mustard, buckthorn, and other invasive
species. Control of invasive species themselves and of outbreaks of

ENSURING A SUSTAINABLE FUTURE

()

pests or pathogens is difficult and costly, taking the limited funds
away from routine management. Control efforts must cross jurisdic-
tional and property lines requiring cooperation between thousands of
landowners requiring substantial cost beyond the physical control
programs. The ecological purist would ban and eradicate all exotic
species. However, landscaping is a $1.3 billion industry in Wisconsin
which depends to a large extent on exotic species and many of the
economic benefits of the urban forest — increased property values,
energy savings, business attraction, improved sales — would be lost

Social Implications

There are strong philosophical differences on both sides of the
exotics issue. Control measures, particularly pesticides, are likewise
controversial, creating further conflict among property owners.

Recreational opportunities are lost due to high gypsy moth popu-
lations that many people find repulsive. Anxiety is intense and
homeowners feel that their quality of life is reduced during outhreaks.
Citizens blame governmental agencies that are unable to respond to
various problems caused by exotic species leading to loss of govern-
mental credibility. Citizens put pressure on governmental agencies
to act.

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/
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SOME BIOTIC COMMUNITIES AND IMPORTANT DEVELOPMENT STAGES
OF BIOTIC COMMUNITIES ARE RARE.

OBJECTIVE: Protect rare ecosystems and support continuing inventory and
research on biological and ecosystem diversity.

DESCRIPTION

Savannas, barrens, prairies, certain wetlands, and advanced forest
successional stages are natural communities or ecosystems that have
become extremely rare. Savannas, for example, were once common
ecosystems that are now very rare. They have been converted to
farmland, succeeded to forest, or changed in land use to urban devel-
opment. Barrens were historically rare and now have become globally
imperiled. These forest systems have also been altered in their compo-
sition, for example through increased plantations or stocking of trees
in barrens and savanna, as well as through fire suppression in systems
that are fire-dependent. Hemlock relicts are declining due to deer
damage, poor regeneration, and conversion of land to other uses.
Common ecosystems present concerns due to changes in integrity. For
example, riparian forests are becoming significantly degraded. Human
activities are influencing communities along rivers and streams.
Development, agriculture, and pollution have affected many riparian
forests, affecting the native biodiversity.

Ecological Implications

Rare community types in Wisconsin and the Great Lakes region have
been identified through several efforts undertaken by different agen-
cies. The more general assessments have noted the rarity of prairie,
savanna, barrens, and certain types of wetlands. Statewide assess-
ments have emphasized the lack of prairies, oak savannas, and pine
and oak barrens. The Wisconsin Natural Heritage Inventory lists 102
natural communities that are rare in the state. Of these, 37 are iden-
tified as threatened or endangered. Some of these are naturally rare,
like caves and talus slopes, but others were once widespread and
have potential for restoration. Rare community types tend to include
rare species, and maintaining their integrity is importantin conserving
the rarer components of biological diversity in the state.

Concerns about rare biotic communities are focused on component
species that are declining or not regenerating, as well as the restricted
extent of some other community types. Forest managers have been
concerned for some time about regeneration of cedar, hemlock,
yellow birch, and in some cases, oak forests. Efforts are ongoing in
developing regeneration techniques, but meanwhile these forest
types may decline further. A number of restoration projects have
been conducted in pine and oak barrens, and oak savannas. Restored
areas are small compared with the former extent of these community
types, and additional restoration may be needed to prevent declines
of species’ populations that use them.

Rare natural features of small extent are often contained within a
forested matrix. These may include different types of wetlands, ponds,
lakes, and streams. Other features less frequently found in forests are
seeps, cliffs, rookeries, hibernaculums, and caves. Usually, these
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natural features and the biotic communities they support are not
harmed by forestry activities that use sustainable ecosystem-based
management practices. However, development and some recreational
activities may affect them. Additional declines of rare communities
would lead to the effects discussed in the biological diversity issue.
Old-growth forests are very rare because they were nearly completely
removed in the “Cutover” period of Wisconsin's history (generally
1890's). There currently is very little forested area dominated by trees
older than 120 years. The lack of old-growth forests results in lower
populations or concentrations of species that prefer or are more
productive in them, and may have other ecosystem effects. Additional
discussion is found in the issue, A11, “Stands of old forest are rare”.

Economic Implications

Some rare ecosystems support species that have potential
economic value as a source of materials, food, and medicines. Some
of them are valuable in providing ecosystem services; for example,
wetlands are effective in trapping pollutants and sediments. Some
tourismis based on rare ecosystems; for example, people will travel
to observe a prairie remnant or a cave, and for recreation on or near
lakes. If areas are designated as reserves to protect rare communi-
ties or features, the opportunity for direct resource production from
these lands is precluded. Currently, 1.3 % of forested lands in
Wisconsin are in a reserved status. Also, there are economic costs
associated with incorporating conservation measures into sustainable
forest management practices.

Social Implications

Many people value Wisconsin's natural communities, feeling a
connection to lakes, rock formations, and other natural features,
some of which are historic communities. They are concerned when
these areas are destroyed, disturbed, or degraded. Declines of rare
ecosystems also lead directly to declines of rare species.
Consequences of species loss are discussed in the issue; “Information
about biological diversity is scarce.”

ACTIONS

A list of possible actions to address this objective is included in
the electronic version of the plan. These possible actions, which
were gathered as part of the final public-review process, are not
printed here because they are not formally part of the final plan.
However, these possible actions provide a springboard for implemen-
tation and are forwarded to the process for developing the
implementation plan. You can view the actions for this objective at
http://dnr.wi.gov/org/land/forestry/look/assessment/

ENSURING A SUSTAINABLE FUTURE



FOREST DISTURBANCE PATTERNS ARE CHANGING.

OBJECTIVE: Manage for healthy, vigorous forests that are more tolerant of
insect outbreaks and disease and of human-related impacts.

DESCRIPTION

Forest disturbance patterns have changed dramatically over the
past century. This has resulted in significant impacts upon forest
composition, structure, and function. Once, the dominant short-term
disturbance factors in Wisconsin's forests were windthrow, fire,
disease, and severe weather. Today, fire has been widely suppressed
in our forests. Human-caused disturbance is now predominant in
Wisconsin's forests, while disease, windthrow, and severe weather
continue as disturbance factors. Various types, intensities and timing
of disturbance have differentimpacts on forest composition, structure
and function.

Ecological Implications

Disturbance regimes (type, timing, and intensity) have changed
significantly in recent history. In Pre-Columbian times, fire was an
important agent causing disturbances ranging from light and small to
intense and large. This agent of forest change has been dramatically
reduced (see Issue A14). Characteristics of other agents of distur-
bance have also changed, including insects, disease, animals, wind,
ice, and flooding. Significant new disturbance factors have been
incorporated into the forest ecosystem, including climate change,
pollution, exotic pests, human recreation, logging, and land use
conversion. Because of these changing disturbance patterns, relative
abundances and distributions of forest cover types and successional
stages have changed significantly, affecting other plants and animals
that are part of these systems.

Insect and disease infestations may remove a single species,
hasten succession, or alter species composition in forest stands.
Oak wilt and the two-lined chestnut borer, butternut canker and Dutch
elm disease have all reduced the incidence of specific tree species
in either very localized areas or statewide. The jack pine budworm has
played a significant role in killing mature to overmature jack pine.
Heavy defoliation of hardwoods by insects causes mortality to
suppressed and weakened trees and initiates decline of more vigorous
trees. Depending on the tree species involved, succession may be
hastened as understory species are released or species compaosition
may change if the site is suddenly receiving more sunlight and condi-
tions encourage the growth of intolerant species. Wildlife habitat
quality and quantity may change as patches of declining hardwoods
die and added sunlight to the forest floor encourages the temporary
growth of shrubs. This undergrowth may serve as shelter for birds and
small mammals. Dead trees harbor insects for birds, perches for
raptors and provide den sites. However, too many dead trees can
reduce mast as a source of food and temporarily 